The paper focuses on two individuals who have each made a seminal contribution to the debates between theology and the sciences in Oxford -Charles Darwin (in the mid-19th century), and Richard Dawkins (from the 1990s to the present day). It introduces Darwin by way of a more personal and visual view from Worcester College Chapel. The restoration of the chapel took place at about the same time as the debates between Huxley and Wilberforce in the Oxford University Museum over Charles Darwin's On the Origin of the Species. The first part of the paper then traces these debates back: first to an earlier period of disputation represented by Galileo Galilei (c. 1564Galilei (c. -1642, and then to a period of greater accommodation represented by Isaac Newton (1643-1727). Darwin represents a third, more controversial, stage. The paper then looks at a fourth period, from the mid-20th century onwards, which is marked by more eirenical attempts to demarcate science and theology by seeing the former again as asking the 'how' questions and the latter, the 'why' questions. It then focuses on a fifth, more disputatious stage, which was initiated by Richard Dawkins, professor in the Public Understanding of Science until 2008. Professor Dawkins challenges the idea that theology cannot be studied, because its focus is a non-existent object, 'God'.
The paper ends by referring to John Barton, Professor of the Interpretation of Holy Scripture at Oxford, who argues that provided that theology is a subject which is properly critical, open to alien truth and combines both intellectual and emotional modes of perception, it can set an example for almost any academic discipline, both in the humanities and the sciences. The conclusion is therefore that, far from theology having to become more like another science, the sciences might be challenged to become more like theology.
Introduction
Although Darwin was himself a Cambridge man, it was at Oxford that the famous debate, convened by the British Association for the Advancement of Science, took place in 1860 on whether, in the light of Darwin's On the Origin of Species by means of natural selection (1859), it was still possible to read the creation stories in Genesis literally and to regard God as Creator of the Universe. Over a century later it was an Oxford biologist, Richard Dawkins, whose book The Selfish Gene (1989) initiated an equally lively debate about whether theology is a subject at all as its focus is a non-existent entity, namely God. These two figures -Darwin and Dawkinshave at any rate influenced my Oxford perspective on theology and the sciences and my paper emphasises their pivotal contributions to these debates.
Charles Darwin, the Nineteenth Century Debates and Worcester College
I am forcefully reminded of Charles Darwin whenever I enter the chapel of my Oxford College, Worcester, which was completely redecorated in 1864. Its key theme is 'God and Nature'. Although little of the connection is documented, its artwork and architecture were undoubtedly influenced by discussions in Oxford from the 1860s onwards about the relationship between Religion and Science which were initiated by Thomas Huxley, a colleague of Darwin, and Samuel Wilberforce, then Bishop of Oxford, who argued heatedly about the implications of Darwin's theory. This was at the same time as the designs for the restoration of Worcester College Chapel were being considered by the Fellows of the College: the art-architect was William Burges (1827-1881). Many of these designs were a visual response, with a good deal of light-hearted scientific skepticism, to the issues, which had a resonance in Victorian society beyond the confines of Oxford. Burges covered the entire chapelwalls, windows, ceiling, floor and the wooden carvings on the pews -with images of the entire created order in praise of God. He used the words of a canticle used at Matins, the Benedicite, which calls several times upon all creation to 'praise the Lord', and depicted these various calls in vivid imagery (see Figure 1 ).
The calls upon the birds of the air to 'praise the Lord' includes two frescoes of birds, at the centre of which are two nonflying birds, the dodo and kiwi; the dodo is again found in the carving on the pew ends, and as an extinct species, adds a touch of humour (see Figure 2 ).
The fresco drawings on the walls which call upon the 'fishes of the sea' to 'praise the Lord' are of fish found primarily around the Galapogos Islands; again another touch of humour might have been intended here, as a Worcester alumnus was one of those who accompanied Darwin on the Voyage of the Beagle in 1831 (Gillingham 2009:26) .
The entire chapel is brimming with the whole of the created order -green 'things', animals, birds, fishes, mountains and the seas -in praise of God; but there is one intriguing absence -not a single monkey, despite the fact that monkeys, in humorous poses, were one of Burges' key motifs in other architectural assignments, for example covering the walls and ceilings of Castel Coch and Cardiff Castle in Wales. So a notable symbol of Darwin's theory of evolution has been discreetly omitted from Worcester Chapel 1 . But in every other way, whether in the smaller designs of tiny birds flying near the ceiling of the chapel, and the flaura and fauna produced in minute detail on the walls, or in the larger frescos on each side of the seven windows (see Figure 3) , there is a clear affirmation that the design and order in the natural world reflect the design and order of a Creator.
Bishop Samuel Wilberforce was invited to give the first sermon when the chapel was re-opened in 1865. His text, which was on the importance of hearing the Voice of God, using the boy Samuel at Shiloh as an illustration, alluded to these issues more than once:
For this purpose these walls exhibit to you outlines of all God's creation praising and magnifying their Lord (…). You know that there is something more than the powers you share with the beasts of the field (…). That there is something more than this mere material world; yea, that there is more than even mere intellectual capacity, and a voice speaking to that intellect. (Wilberforce 1865 :7-9, quoted in Gillingham 2009 Charles Darwin and other stages of discourse between theology and the sciences These far-off Oxford debates, set back in the middle of the 19th century, are nevertheless an important part in a sequence of different disputations between the natural sciences and theology, which took place from the sixteenth century onwards. It is possible to classify this sequence into five stages, two of which preceded the publication of On the Origin of Species by means of natural selection (1859) and two others, which followed it.
The first stage was one of dispute and tension, best represented by Galileo Galilei (c.1564-1642), whose training as an astronomer led him to speak against the church's teaching that the sun, rather than the earth, was the centre of the universe. These controversies initiated a bitter period of conflict between what might now be called 'scientific materialism' and 'biblical literalism' 2 . The second stage is best described as one of accommodation rather than conflict, represented for example by Isaac Newton (1643-1727), who as well as being gifted in physics, mathematics and astronomy was more of a reflective (albeit unorthodox) theologian than Galileo. Newton adapted the famous analogy of God as the Great Designer of a clockwork cosmos, which he had wound up and then left it to its own laws of motion. The problem with Newton's re-evaluation of the church's teaching was that this distant Deity had little in common with the Christian teaching on an immanent and incarnate God. The third stage is, as we have seen, best represented by Charles Darwin (1809 Darwin ( -1882 , whose theory of evolution initially caused the rift between religion and science to grow deeper still 3 . Creation itself could now be explained without reference to 2.Galileo, who 'rode full tilt into the windmill of the Inquisition' was reinstated 1992 by the Catholic Church and is often called the 'Father of Physics', or indeed of modern science (Heilbron 2010:362-363) 3.Unlike Galileo, his contribution to science was honoured in his lifetime and he was buried in state at Westminster Abbey, close to Isaac Newton.
God: hence Burges's visual response in Worcester Chapel, using humour and non-verbal rhetoric to place God the Creator back in relationship with his created order.
A fourth stage straddles the end of the 19th to near the end of the 20th century. During this period theologians -several from Oxford, as we shall see shortly -increasingly claimed that the 'why' questions -about the meaning of life and morality -belonged more to the sphere of Religion, leaving the 'how' questions to the expertise of Science. One example was the theological response to the 'Big Bang' theory (developed by Georges LeMaître in the 1920s and popularised by Frederick Hoyle in a radio broadcast in 1949) which theologians began to claim could still be seen within the context of the very beginning of the creation of the universe billions of years ago 4 . Another example was the response to the theory of Quantum Physics, whose origins can be traced to the beginning of the 20th century. During the course of its development the interest of theologians had been roused, because they noted that its theories of uncertainty at the infinitesimal subatomic level brought into question Newton's mechanical laws of motion and so suggested the presence of God 'within the
4.An interesting example of this is in Ellen van Wolde's Stories of the beginning:
Genesis 1-11 and other creation stories, (1996:251ff) , who argues that the Big Bang Theory is a twentieth century 'mythical' account of creation, as also is the Theory of Evolution (pp. 259ff). gaps' 5 . Alternative arguments for some continuing evolution within the created order allowed process theologians to advocate, again, the immanence of God (see Cobb & Griffin 1976) . Other responses are to be found in various medical advances, especially in the field of neuroscience, where some theologians advocate a more holistic relationship between the mind and body, arguing that a dualistic understanding of the physical and the spiritual is a false dichotomy, and thus proposing that God is present in all aspects of life 6 .
Richard Dawkins and the fifth stage of discourse between theology and the sciences
The fifth stage in the development of this discourse brings our observations back to Oxford. In the early 1990s a particularly strident voice was heard in the work of Richard Dawkins, who was, until 2008 Charles Simonyi Professor of the Public Understanding of Science at Oxford University. His target was not only the more closed literalist minds of faithful fundamentalists who argued for the superior truth of religion over science but also those theologians who had argued for a more subtle relationship between religion and science (Dawkins 1994) . One of the best-remembered slogans propounded by Dawkins in 1993 Dawkins in -1994 was 'theology is not a subject'. In part this had been a reaction to Susan Howatch, the successful author of the Starbridge Series and the St. Benet's Trilogy, who in 1992 had made a generous benefaction to Cambridge University to create the Starbridge Lectureship in Theology and Natural Science. In part it had been influenced by responses in the media in 1993 to the comments by David Jenkins, at that time Bishop of Durham, who questioned whether the stories of the birth and death of Jesus Christ should be understood in a literal and historical sense. Dawkins used what he saw as the misguided benevolence of Howatch and the well-publicised scepticism of Jenkins to argue that the study of theology cannot exist, because it is the study of a non-existent object, 'God' (Dawkins 2006:147-150 The cognitive science of religion allows us to take a subtler approach to questions such as the alleged divisiveness of religion -looking at whether the conflicts associated with religion are a product of human nature itself…. The exciting questions in this field are in the details -how does the mind vary in its response to different forms of religion, such as polytheism and monotheism for example, and what is the relationship between religion and evolutionary biology -is religion a part of the selection process that has helped us survive or merely a by-product of evolution? Religion has played an important role in public life over the last few years and the debate about the origin of religion, and how it fits into the human mind has intensified. This study will not prove or disprove any aspect of religion, but it will allow us to have a more intelligent and informed debate and to support this with Templeton project is complete, it will at least raise questions about whether or not religion is merely a matter of heredity or simply a selfinduced response to the 'Selfish Gene' (Dawkins 1976 . One of his earliest works on this issue, God, chance and necessity (1996a), is a particular critique on some of the more personal and philosophical assumptions made by Dawkins, taking him to task for his hatred of religion as much as his defence of science, and advocating what has been termed as 'theistic metaphysics' as opposed to the theory of Dawkins (and of his Oxford colleague, Peter Atkins) known as 'material metaphysics' (Ward 1996b ). Keith Ward is by training a philosophical theologian, and although some would argue his views are overly liberal, his defence of traditional theism is both gracious and trenchant. Another very recent example of this sort of engagement was a brief entry in The Church Times (Ward 2010) , when he gave an interesting critique of Stephen Hawking, the physicist and cosmologist who was Lucasian Professor of Mathematics at the University of Cambridge until 2009, author of many books of which his A brief history of time (1995) stayed in several bestsellers' lists for almost five years. Ward's arresting title in The Church Times read 'Hawking is not far from God' (Ward 2010) . In it he argued that Stephen Hawking's thesis, as developed in his new book, The grand design (2010) , that physics has no need of God, is actually closer to theology than he, Hawking, might have realised. Ward argues this on the basis that, far from the laws of nature existing apart from the actual universe ('a very problematic hypothesis') (University of Oxford 2008) they pre-exist in the mind of God (which he admits is 'also problematic' [University of Oxford 2008]): but because both the theistic and the scientific materialist 'suppose that this universe originates from a supra-temporal realm that is intelligible and conceptually beautiful' (University of Oxford 2008) the two hypotheses are closer than one might think. 'Physics does not need God, but God explains very well why physics works' (University of Oxford 2008). 12.As his website indicates, the three-volume work Scientific Theology (2001) (2002) (2003) shows how in the last two decades he has sought to bring these two disciplines together.
published as A fine tuned universe. … there are levels of explanation. There may well be a scientific level of explanation, which may be helpful insofar as it goes, but then we may want to add other things onto it which are not necessarily, in themselves, scientific but nonetheless significant in themselves … I think they are things that can exist side by side, both being present, but operating on different levels ….
(Richard Dawkins and Allister McGrath -Christianity 2008) In January and February 2009 the theology and science discourse, not only in Oxford, reached new heights (or depths) with a double advertising campaign. Ironically it was the Christian response, which received the most complaints, because of its politicising appeal (see Figure 4 ).
The debates continue: A broader view of theology and of the sciences
Thus far we have assumed that the debate centres on Christian theology and natural science. But -again keeping the Oxford provenance mainly in view -a good deal of research is taking place in Islamic theology as well. Dr Afifi Al-Akiti, who is a university lecturer in Islamic Studies and a senior research fellow at Worcester College, is a prolific writer, with a first degree in Scholastic Philosophy and the History of Science. He also holds an Oxford doctorate on Islam's greatest theologian, al-Ghazali This paper has focussed on the relationship between theology and the natural sciences mainly at the University of Oxford. It is impossible at this stage to offer much about theology and the social sciences; but interestingly this is where teaching in my own subject, Old Testament Studies, has become dependent upon some of the disciplines normally associated with the social. For example, in teaching biblical archaeology, the dialogue between text and artefact requires some understanding of scientific techniques in archaeology (e.g. in the dating of pottery and inscriptions, and the measuring of environmental and demographic changes); teaching about the origins and nature of Israel and her religion, or about the Jews under Persian rule after the exile, requires a similar appreciation of anthropological and social scientific studies as they are applied to ancient peoples. At this very practical level the relationship between theology and the social sciences is overall positive and enriching, and although it often provides (usually welcomes) challenges to biblical studies, there are fewer public controversies and areas of distrust than in the relationship between theology and the physical sciences.
Conclusion

A personal observation
My own research is usually far removed from the world of scientific enquiry, for my work on biblical poetry (especially the Psalms) requires more literary, linguistic and conceptual skills. But I would argue that even here there are lessons to be learnt. The relationship between the text as something familiar and yet totally other provides an interesting model for our understanding of the immanence and transcendence of God, who is near enough for us to understand in part and distant enough to prevent us ever being able to exercise control in our partial knowledge of him. As my colleague John Barton (1996) writes:
Intellectual rigour in theology is likewise a matter of making alien truth part of one's own mind, being willing to accept divine transcendence without attempting to force God into our own image, and to embrace divine immanence without resisting the all-too-close presence of God. In our analogy, we read God; but God also reads us. (Barton 1996:57) Barton argues that this willingness to accept alien truth, a whole-hearted commitment without surrendering our critical faculty and a combination of intellectual and emotional modes of perception, are hallmarks not only of studying theology but also of almost any academic discipline; both in humanities and in the sciences. In this sense, it is not just that theology is more like the sciences than its opponents might often argue; the sciences are actually more like theology than is often assumed (Ward 2010) 14 . Too often we apologise for the significance of theology within the academy. But theologians and scientists together are engaged in making sense of our existence: so to recognise that the methods we use in theology can be exemplary in this engagement is an important way forward in establishing more collaboration with the sciences. I end these observations with a different take on the relationship between the two disciplines: far from theology having to become like another science, the sciences might be challenged to become more like theology.
Note
I am Reader in Old Testament at the University of Oxford, and I am the Fellow and Tutor in Theology at Worcester College, one of the 38 colleges within the University. My associations with the University of Pretoria have been through my specialist research interest in the Psalms and I have just returned from a most stimulating ProPsalms Conference hosted there by Dirk Human. I am primarily interested in the Psalms, in Hebrew poetry, in the religions of the ancient Near East and in the reception history of psalmody, both through Jewish and Christian traditions. I am not a scientist: so I do not intend to advance any one particular argument. Rather, I seek to offer an account of the nature of the historical and contemporary debates as they have affected theology at the University of Oxford, because they impact upon the way we 14.These observations have much in common with the writings of Keith Ward, referred to earlier, particularly in relation to his article 'Hawking is not far from God'. think and teach. I hope that readers will find resonances with the concerns expressed in their own academic settings. My conclusion seeks to draw some of these strands together and place them in a wider context, but what preceeds it is based upon my own non-specialist observations. It is a personal view of theology and the sciences at Oxford.
